The purpose of this study is to develop a valid, reliable, and useful scale for measuring visual mathematics literacy of teacher candidates. To that end, an item pool consisting of 60 items of pentad Likert type is established by making use of resources related to subject and opinions of teacher candidates. In accordance with expert opinions, four of the 60 items were removed from the scale and a 54 items scale form draft was prepared. Draft scale has been applied to 325 students studying in the mathematics teacher programs of Faculty of Education, Cumhuriyet University and Faculty of Education, Dicle University Ziya Gökalp in the first semester of 2014-2015 academic years. As a result of data analysis, a visual mathematics literacy scale (VMLS) in pentad Likert type with 37 items is developed. It is observed that 37 items in the final scale are gathered under five factors and total variance ratio explained by these factors is 44.246%. Cronbach alpha internal consistency coefficient of the scale is calculated as 0.904. In the end of the study, a valid and reliable scale to determine the visual mathematics literacy of teacher candidates has been developed.
literacy and visual mathematic success. Also, Duran (2013) has researched the opinions of seven grade students in primary education about mathematics literacy. It is thought that visual mathematics literacy of teachers and teacher candidates are as important as students in mathematics education. Since no other studies about visual mathematics literacy were encountered in literature searches made, development of VMLS to determine the visual mathematics literacy levels of primary education mathematics teacher candidates was considered important.
Method
This study features descriptive qualities. In the study, VMLS is developed for the purpose of determining visual mathematics literacies of students. At this point, draft scale is applied to a total of 325 students (176 females and 149 males) who study in Primary Education Mathematics Program of Faculty of Education, Cumhuriyet University and Faculty of Education, Dicle University Ziya Gökalp and final scale form was obtained.
Sample/Study Group
The sample group of the research is constituted of 325 students at levels of one, two, three, and four grades, studying in Primary Education Mathematics Program of Faculty of Education, Cumhuriyet University and Faculty of Education, Dicle University Ziya Gökalp.
Stages of Study
To develop the VMLS: 1. Composing of items and taking expert opinion; 2. Writing of draft scale form; 3. Application of the scale; 4. Analysis of data. Stages were followed respectively (Büyüköztürk et al., 2009 ).
Composing of Items
In this part of the study, items that are oriented for gathering of data needed by looking at variables present in sub problems were composed. To compose an item pool, an essay composed of open-ended questions about the subject was given to a small focus group. Suitable question expressions were composed by conducting a content analysis on the essays.
Writing of Items
Items of the scale was prepared together with the items obtained from essays composed by teacher candidate researchers and literacy, mathematics literacy, visual literacy, and visual mathematics literacy concepts and visual mathematics literacy goals specified by International Student Evaluation Program, taking gains of geometry field specified by Ministry of Education into consideration. Then, the obtained items are edited in accordance with necessary expert opinions and the draft scale is given its final form.
Taking of Expert Opinion and Composing of Pre-Application Form
Firstly, composing the items within the scope of field needs is aimed. Then, expert opinions were consulted to ensure content and structure validity of the scale. Experts evaluated the items in the draft scale form in terms of content and structure validity.
Writing of Draft Scale Form
VMLS, which is developed by the researcher, is a scale classified in pentad Likert type in terms of enabling direct determination of perceptions about visual mathematics literacy of primary education mathematics teachers. Each item in the scale is rated as "Never," "Seldom," "Sometimes," "Often," and "Always." All of the 54 items in the scale consists of positive items. The lowest score that can be obtained from the draft scale is 54 and the highest score is 270. In the first part of the scale form, a short purpose of the study, instruction to how the coding shall be done and answer options are clearly expressed.
Application of the Scale
Scale development conditions are taken into consideration in the application. Actual application of the draft scale form with 54 items is conducted on 325 teacher candidates.
Data Analysis
In this part of the research, data analysis obtained from validity and reliability studies conducted for development of VMLS are described. An exploratory factor analysis is conducted to determine the structure validity of the visual mathematics literacy scale. By exploratory factor analysis, which factors related to visual mathematics literacy are measured was tried to be found. To determine whether the data structure is suitable for factor analysis, Kaiser Meyer Olkin (KMO) test and Barlett test was used. Also, to name the factors obtained, varimax rotation technique was used. Data obtained as a result of applications were analyzed by the using Statistical Package for the Social Sciences (SPSS) program. Relationships between the whole scale and sub-aspects are researched by Pearson Moment Multiplication Correlation. In the second stage, item analysis of VMLS is conducted. A 0.01 significance level was based on in the item analysis. Item total, item remaining, and item distinctiveness indexes are calculated, suitable items for the scale are determined. In the last part, while reliability studies are conducted, reliability coefficients of the whole scale and sub-aspects are measured respectively. Reliability of the scale is researched by calculating alpha coefficients and two half test reliability coefficients.
Findings Reliability Studies of VMLS and Sub Aspects
In this section, determining the reliability degree of VMLS is aimed. To test the reliability, alpha coefficient and two half test correlations is calculated. The alpha coefficient calculated in the reliability study examines whether all the items in the scale express a whole that shows homogeneous structure (Kalaycı, 2010, p. 405) . From this viewpoint, whether the scale expresses the whole is tested by produced statistics. Also, while calculating two half test reliability on the scale, two impartial equal halves are created and correlation coefficient is calculated. Two half test reliability is calculated by correlation coefficient that are calculated by using Spearman Brown formula from the viewpoint of relation between two halves of the test by dividing two equal halves as single-double, first half-last half, or impartial (Büyüköztürk, 2014, p. 170) . Calculations are given in Table 1 .
When the data in Table 1 examined, alpha coefficient of VMLS is calculated as 0.904 and two half test coefficient is 0.787. When we examine the sub-aspects of the scale, highest data are in visual perception sub-aspect with measurements of 0.841 and 0.812. Also, the lowest data are in pattern aspect with values of 0.664 and 0.516. These obtained values are proving that the scale is a reliable measuring tool. 
Validity Studies of VMLS
A factor analysis is conducted to research structure validity of VMLS. Exploratory factor analysis is used as the factor analysis. By exploratory factor analysis, which mathematics literacy related factors were measured by scale items was tried to be determined. To ensure content validity, an item pool of 60 items is created that aims to measure visual mathematics literacy skills of teacher candidates in specific aspects. In accordance with necessary expert opinions and instructions, VMLS draft form with 54 items is composed. At the same time, opinions of five academic member's expert in the field of mathematics education and three primary education mathematics teachers are taken. One Turkish teacher and one literature teacher who are experts in terms of Turkish spelling rules and meaning structure are asked about their opinions. Scale is a pentad Likert type scale. Items are rated with expressions of "5 = Always," "4 = Often," "3 = Sometimes," "2 = Seldom," and "1 = Never."
Factor Analysis of VMLS
Suitability of the data for factor analysis can be examined with KMO coefficient and Barlett globality test. KMO coefficient informs about the suitability of data matrix for factor analysis and data structure for factor extraction. For factorability, KMO is expected to be higher than 0.60. Barlett test examines whether there is a relationship between variables on the basis of partial correlations. Calculated chi-square statistic to be significant shows that data matrix is suitable. Also, test results being significant can be seen as a proof of normality of the scores (Büyüköztürk, 2014, p. 126) . When the Table 2 is examined, it is seen that KMO value is 0.878 and Barlett test value is 3748.450 (p < 0.05). These values are equivalent of suitability of data in conducting of factor analysis. In light of these data, 17 of the 54 items which had exploratory factor analysis applied are removed from the scale. It may be found adequate that the variance explained in single factor scales to be 30% or more. In multi factor scales, it is expected that the explained variance to be higher. Since the explained variance being high is interpreted as a sign of measuring of related concept or structure to a good degree, to increase the explained variance, the number of important factors can be increased or higher factor load values can be searched in selection of explained items (Büyüköztürk, 2014, p. 125) . The eigenvalues and variance rates of factors are given in Table 3 . As seen in Table 3 , all the eigenvalues are higher than one and variance rates explained by factors are considerably good. Total variance rate explained by factors is seen as 44.246%. Explained total variance being high means this variance rate explains the scale structure in good level. In factor analysis, maximization of common factor variance or common variance caused by factors on each variable is aimed. This value depends on load values of each factor and is equal to squares of load values in important factors of an item (Büyüköztürk, 2014, p. 124) . In the study, factors with eigenvalue higher than one are considered as important factors. As a result, a five factors scale is composed. Again, when we examine the line graph of factor eigenvalue, five important values is seen. The factor with high momentum fast drops gives the number of important factors (Büyüköztürk, 2014, p. 125) . The factor eigenvalue line graph obtained as a result of study analysis is as follows (see Figure 1) . Researcher obtained the data in this study by using vertical rotation method. The values of item loads obtained as a result of produced statistics under each factor are given in Table 4 . According to data in Table 4 , it is determined that item factor loads of the scale change between 0.410 and 0.716. Again, from the viewpoint of Table 4 , it can be said that first factor has 14, second factor has 10, third factor has five, fourth factor has five, and fifth factor has three items. As a result, 17 items are removed from the scale of 54 items and a scale of 37 items with five sub factors is obtained. Factors are named considering the items found in each of them.
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Relationship of VMLS With Its Sub-Aspects
In this part of the research, the relationship between the VMLS that is factor analyzed and its sub-aspects is examined. In the calculated correlation values, it is significant in p < 0.01 level. Correlation values related to whole scale and each sub-aspect is shown in Table 5 . When the Table 5 is examined, it is seen that VMLS has the most relation with its visual perception aspect which has the highest correlation value of 0.848 among its sub-aspects. The scale has the least relation with spatial intelligence aspect which has 0.664 correlation value. Again, when we look at the sub-aspects, the most relation is between concretion and pattern sub-aspects with 0.475 correlation values and the least relation is between pattern and spatial intelligence with 0.332 correlation values. Also, it is seen that there is a positive and significant correlation (relation) between all variables. 
Item Analysis of VMLS
In this section, item analysis of the VMLS is found. Firstly, the analysis concerning the whole of the scale is given and then these analyses were checked individually for each item. When the data of Table 6 are examined, it is seen that average is 133.9077, standard deviation is 18.3012, and variance is 334.9360. Also, it is found that skewness coefficient is -0.2510 and kurtosis coefficient is -0.7600. When we check the skewness (p > 0.01) and kurtosis (p > 0.05) coefficients of VMLS, data are seen to be suitable for normal distribution. Arithmetic average and standard deviation values related to all items of the scale are given in Table 7 . When the data of Table 7 are examined, the highest average belongs to item 46 with 4.38. The lowest average belongs to item 45 with 2.59. Also, calculation of average of arithmetic average is 3.52, standard deviation is 1.023, and variance is 1.120. Item total, item remaining, and item distinctiveness values are given in Table 8 . When Table 8 is examined, item distinctiveness indexes are determined to be significant (p < 0.01). Also, item total correlations are calculated as lowest value of 0.310 and highest value of 0.542.
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Discussion, Conclusion, and Suggestions
To ensure the content validity of VMLS, opinions of academicians and teachers working within the body of Ministry of Education about whether the items constituting the scale are related to visual mathematics literacy and suitable to primary education mathematics curriculum and to the level of students. Factor analysis is used for structure validity. According to this, the items in the scale are gathered in five factors which are "visual perception," "geometric area," "spatial intelligence," "concretion," and "pattern." These factors explain 44.246% of the total variance. To provide face validity, the opinions desired to be measured are expressed clearly in the items and written suitably to the subject. It is seen that the scale named as VMLS is a reliable measuring tool in terms of internal consistency coefficient (α = 0.904) and item-total correlations. When the relation of the scale with its lower aspects is examined, it is seen that visual mathematics literacy scale is related most with lower aspect of visual perception with the value of 0.848 correlations and least with lower aspect of spatial intelligence with the value of 0.664 correlations. When we look at the lower aspects between each other, the highest relation is between concretion and pattern lower aspects with a correlation value of 0.474 and lowest relation is between pattern and spatial intelligence lower aspects with a correlation value of 0.332. Also, a positive and significant correlation (relation) is seen between all variables. The opinion of Bandura (2007) about the perception of self-efficacy affects the performances of students is seen scientifically important (as cited in Altıntaş, Özdemir, & Kerpiç, 2012) . Van Garderen and Montaque (2003) and Hegarty and Kozhevnikov (1999) said that visual elements used in problem solving process would increase the mathematical success (Kuzle, 2011) . Bekdemir and Duran (2012) had developed a VMLS oriented for primary education students, variance rate of the scale was found 41.81% and Cronbach alpha internal consistency coefficient was found 0.943. In the education process, teachers take the responsibility of training an individual to create a community with high human quality. In this context, the individual shall be able to improve the learning skills, update the professional knowledge, learn visual language and visual literacy, and transfer the information suitable to its purpose, read and think multi-directional and have intellectual responsibility DEVELOPMENT OF VISUAL MATHEMATICS LITERACY SCALE 402 (Gemalmayan, 2014) . As a result, it can be said that the VMLS developed by the researcher is a scale that can determine the visual mathematical literacy perceptions of primary education mathematics teacher candidates, valid, reliable, and useful. Also, the scale can be used in determination of the visual mathematical literacy levels of teachers and teacher candidates in other branches, checking the relation of visual mathematics literacy with other variables or in researches covering different groups.
